Not only insulin stimulates mitochondriogenesis in muscle cells, but mitochondria are also essential for insulin-mediated myogenesis.
Viability and myogenesis from C2C12 muscle cells and L6 rat myoblasts were dose-dependently stimulated by insulin. The metabolic inhibitors of phosphatidyl-inositol-3-kinase (PI-3K, LY294002) and of MAPKK/ERK kinase (MEK, PD98059) differently affected insulin-stimulated myogenesis of the cells. After LY294002 and PD98059 treatment, viability deteriorated and apparently an additive effect of both metabolic inhibitors was observed, irrespective of the method of measurement (neutral red or MTT assay). These inhibitors were antagonistic in myogenesis. Our results confirm that insulin regulates cell viability by at least two distinct pathways, namely by PI-3K- and MEK-dependent signalling cascades. Both pathways are agonistic in cell viability, whereas PI-3K rather than MEK supports insulin-mediated myogenicity. Accordingly, inhibition of insulin action by LY294002, but not PD98059, was accompanied with a reduced level of Ser473-phosphorylated Akt with additional loss of myogenin protein. Besides, repression of insulin signalling by either PI-3K or MEK inhibitor diminished expression of selected subunits of the mitochondrial oxidative phosphorylation enzymes (OXPHOS). In turn, insulin raised and accelerated protein expression of subunits I and IV of mitochondrial cytochrome-c oxidase (COX). In addition, the level of myogenin, the molecular marker of terminal and general muscle differentiation indices decreased if selected OXPHOS enzymes were individually blocked by rotenone, myxothiazol or oligomycin. Summing up, our results pointed to mitochondria as an essential organelle for insulin-dependent myogenesis. Insulin positively affects mitochondrial function by induction of OXPHOS enzymes, which provide energy indispensable for the anabolic effect of insulin.